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For the past 7 years the prevalence of HIV infection has been approximately 30% in women attending antenatal care in the public sector. 2 HIV infection has been recognised as having a major impact on maternal deaths in SA, but the maternal death classification system did not allow for detailed analysis of its impact. 3 The World Health Organization (WHO) has introduced a new classification system, 4,5 the introduction of which into the SA Confidential Enquiry into Maternal Deaths (CEMD) programme has made it possible to identify an underlying cause of death that is mutually exclusive from other causes, and also to record contributory conditions. HIV infection is regarded as a contributory condition in maternal deaths. The system enables the HIV status of all women to be recorded, and a detailed analysis of the impact of HIV infection to be made. This article reports on this analysis.
Methods
The National Department of Health implemented the CEMD programme during 1998 in SA. All institutional maternal deaths are entered into a maternal death notification form (MDNF), and each death is assessed by two assessors who complete a maternal death assessment form. The data from the MDNF are entered into a computerised database and sent to a national secretariat. The national secretariat also collects hard copies of the MDNF. The HIV status of every maternal death, the underlying cause of death, the contributory conditions and final complications resulting in death are recorded.
The WHO defines an underlying cause of death as 'the disease or injury which initiated the train of morbid events leading directly to death or the circumstances of the accident or violence which produced the fatal injury' . 6 This is the same as the primary cause of death, but because these terms are used differently in different settings and in order to avoid confusion and allow comparison it was agreed that it was preferable to stick to one agreed term. A contributory condition is defined as 'a significant condition that unfavourably influences the course of the morbid process and thus contributes to the fatal outcome, but which is not related to the disease or condition directly causing death' . 4 A contributing condition is therefore a condition present in the woman that may have contributed to, or been associated with, her death (played a part, aggravated to a degree), but did not directly cause her death. It may be new or pre-existing, and there may be more than one. Contributing conditions are therefore not part of the classification of cause of death itself, but are nevertheless very important. In a case where an HIV-positive pregnant woman died due to tuberculosis, the underlying cause of death is therefore classified as tuberculosis and the contributory factor as HIV infection. In this way the impact of HIV infection can be assessed in all maternal deaths.
An assessment is also made on the quality of care. The data are analysed every 3 years and published in the Saving Mothers Reports (SMRs), which is disseminated to all healthcare workers.
The District Health Information System (DHIS) records all births in public health institutions in SA and a National HIV and Syphilis Antenatal Survey is conducted annually. Data from these sources are also used in the SMRs. The institutional maternal mortality ratio (iMMR) is calculated from the number of maternal deaths recorded by the National Committee on Confidential Enquiries into Maternal Deaths (NCCEMD), the denominator being the number of live births recorded by the DHIS.
Results
Over the 3-year period of the analysis (2008 -2010), there were 4 867 maternal deaths in SA. NPRIs (mainly HIV/AIDS) were the most common conditions contributing to maternal death (1 969 deaths, 40.5%).
Close to 4 out of 5 women (79.3%) who died in pregnancy, childbirth or the puerperium were tested for HIV infection, and of those tested 70.4% were HIV positive. Table 1 shows details of the HIV status of all the women who died in the triennium under review. The proportional distribution of women tested is set out in the right-hand column. Table 2 shows the age distribution of those who were tested in comparison with the general population in each age group. There was an excess of deaths in HIV-negative women aged <20 years and >35 years. The majority of deaths in HIV-positive women occurred between 25 and 39 years, slightly older than the peak age of pregnancy in the general population, which was 20 -24 years. Table 3 shows that most HIV-negative women were primigravidas, whereas most HIV-positive women were multiparous.
Among HIV-positive women, the majority of underlying causes of death were diagnosed antenatally, but most deaths occurred in the postpartum period. Table 4 shows the proportion of women tested for HIV infection per province for 2008 -2010. KwaZulu-Natal had the highest proportion of HIV-positive maternal deaths, whereas the Western Cape had the lowest. deaths that were tested for each province. The Northern Cape had high iMMRs of 877.1/100 000 positive women. The overall SA iMMR was 430.35/100 000 HIV-positive women. Table 6 shows the proportion of NPRI deaths per province, as well as the iMMR per province resulting from these deaths. There is a wide range in the iMMR among the 9 provinces, the Western Cape having the lowest and the Free State the highest. Table 7 shows the comparison of HIV status and categories of underlying causes of death.
NPRIs had the highest iMMR (267.3/100 000 live births) and the iMMR for each condition, except for hyperemesis gravidarum, was higher in HIV-positive women. Among women who died from obstetric haemorrhage, the iMMRs were 17.2 and 38.4/100 000 * Number estimated by assuming the same proportion of women tested as tested in maternal deaths (Table 4 'Unknown' , row 3). That proportion was used to calculate the number from the total births per province, and the remainder gives the estimated number of women with known status. † Prevalence from national antenatal HIV and syphilis survey reports. ‡ Number estimated by subtracting 'Unknown' HIV status from total births and calculating the number from the antenatal HIV prevalence survey from the remainder. § Number estimated by subtracting the estimated number of HIV-infected women from the remainder. live births in HIV-negative and HIV-positive women, respectively. Similarly, women who had puerperal sepsis and were HIV positive had a 6 times higher iMMR than their HIV-negative counterparts. Complications of antiretroviral therapy were recorded as the underlying cause of death in 73 women ( Table 9 ). These complications are relatively rare, but the number of deaths more than doubled to 42 in 2010. The increase was probably associated with the use of nevirapine (NVP) in the highly active antiretroviral therapy (HAART) regimen. The majority of the complications were liver failure and Stevens-Johnson syndrome, both associated with NVP. The data from the present report were analysed before scale-up of HAART for pregnant women in SA from a CD4 count of 200 cells/ µl to 350 cells/µl. We anticipate that the scale-up will result in a decrease in HIV-related maternal mortality in the next 3 -5 years, particularly given that antenatal HIV testing rates are over 90% in all provinces.
The introduction of the new WHO ICD-10 amendment also allowed us to establish that the estimated iMMR for HIV-positive women was 430/100 000 live births, and that for HIV-negative women 75/100 000 live births. Despite the challenges of identification and classification of the causes of death, these figures provide evidence of the severe impact of HIV on maternal mortality in SA, a country with a high burden of this viral pandemic. The SA CEMD process is very rigorous in that all maternal deaths are notifiable by law, and since 1998 the system has evolved to put into place mandatory review meetings on all maternal deaths in public sector hospitals. In addition, assessments of all maternal deaths are carried out by experienced obstetricians and midwives who take part in an annual continuing training programme, and there is a quality assurance system to check all the assessments. The thoroughness of this process reduces any misclassification in determining the underlying causes of death to a minimum, and we can state the negative impact that HIV has on maternal mortality with a fair amount of certainty.
Recently two significant reports provided estimates of maternal mortality trends using data collected through a variety of systems (data from vital registration, census and surveys) and mathematical modelling. 7, 8 Although the results of these two reports vary considerably, sub-Saharan African countries not surprisingly dominate the top 10 countries with the highest proportion of maternal deaths related to HIV. Sub-Saharan countries have the highest burden of HIV, and India was the only non-African country in the top 10 rankings. SA is ranked 6th (43%) among the top 10 countries with the highest proportion of HIV-associated maternal deaths in the United Nations inter-agency report, 8 and 5th (78%) in the Institute of Health Metrics and Evaluation report. 7, 8 The figure of 43% in the inter-agency report is in keeping with our own figure of 40% for SA. Our neighbouring countries, Botswana, Swaziland, Lesotho, Zimbabwe and Namibia, ranked above SA in the interagency report with fractions of 78%, 75%, 59%, 53% and 50%, respectively. These figures illustrate the impact the HIV pandemic is having on maternal mortality in sub-Saharan Africa.
The high iMMR estimates in HIV-positive women in SA are clearly contributing to the high MMR of 310/100 000 live births reported for 2008 by Bradshaw and Dorrington. 9 This figure is accepted by the SA National Department of Health, was derived from vital registration data, census surveys, household surveys and mathematical modelling, and includes deaths outside maternity facilities. 9 It is likely that social determinants of health such as poverty, poor nutrition, lack of understanding on the part of the general population of health issues such as late booking for antenatal care, unbooked patients, and problems in accessing transport contribute to this high MMR. The iMMR of 75/100 000 live births for HIV-negative women in our report is much higher than that of similar low/middle-income countries such as Brazil and Argentina, and probably reflects the societal issues mentioned above. Brazil and Argentina do not have a high burden of HIV, but their distribution of underlying causes of death is similar to that in SA, with complications of hypertension and obstetric haemorrhage being the most common causes of maternal mortality.
The SA data show considerable variation in iMMRs between provinces. The Western Cape and Gauteng have the best figures, while the Northern Cape and Free State have the worst. These regional variations are probably due to the fact that the Western Cape and Gauteng have historically been the economic centres of SA and therefore have well-established healthcare systems, better human resources and better-functioning health facilities. Gauteng and to lesser degree the Western Cape do experience an influx of patients from neighbouring provinces seeking medical care, and their numbers should result in referral bias. However, the lower iMMRs indicate that these two provinces manage to provide appropriate healthcare to more complicated cases.
The most common underlying causes of death in HIV-positive women were tuberculosis, pneumonia, PCP and meningitis, and the iMMR for each of these conditions was higher than those for HIVnegative women. These figures suggest that measures against such co-morbid disease conditions must be strengthened so that they are detected early and treated timeously. Such measures should include education of all patients on the need to seek medical help if early signs of respiratory infection develop, and of health care workers to screen all patients, and in particular all HIV-positive women, for respiratory infections and tuberculosis. Tuberculosis and community-acquired pneumonia are the most common underlying causes of maternal death. In addition, tuberculosis cases may be concealed in the community-acquired pneumonia and meningitis groups. Screening must therefore include a symptom screen for tuberculosis.
One of the findings in this triennial report is of serious concern.
We found an increasing trend in numbers of deaths from the sideeffects of antiretroviral therapy over the 3-year period under review. The total number of deaths due to side-effects of HAART was 73 (14, 17 and 42 in 2008, 2009 and 2010, respectively; Table 9 ). In the previous report there were 2 deaths from lactic acidosis, while the current report found that most of the deaths (n=42) occurred in 2010 and were due to liver toxicity and Stevens-Johnson syndrome.
The data indicate that these serious adverse events coincided with use of the NVP-based HAART regimen and the change in cut-off of CD4 counts from 200 to 350 cells/µl for pregnant women, resulting in large numbers of patients going onto a regimen containing NVP. We have also observed that reporting of drug adverse events in SA is poor, and there are anecdotal reports of increased skin rashes due to antiretroviral drugs by public sector dermatology clinics in the Durban area.
A very recent WHO technical report (June 2012) discusses the issues of the preferred non-nucleoside reverse transcriptase inhibitors (NNRTIs) in front-line antiretroviral regimens. 10 Briefly, efavirenz (EFA) is the preferred option, but concerns regarding its use in early pregnancy and for women who might become pregnant resulted in NVP being used in the HAART regimen in pregnancy. The clinical issues that have arisen from this decision include when to stop EFA and when to use NVP. Both drugs have side-effects, albeit at low rate; EVF has central nervous side-effects and suspected teratogenic effects, while NVP is associated with rashes, Stevens-Johnson syndrome and hepatotoxicity. The WHO technical report states that a review of the data on teratogenicity is reassuring, the teratogenicity rate being lower than that in the general population. Furthermore, case reports of hypersensitivity reactions when switching to NVP, the fact that pregnancy, race and gender are risk factors for side-effects of NVP, the declining costs and better efficacy of EFV, and the fact that this drug is now available as a part of a fixed-dose daily combination provides support for use of EFV as a simple first-line therapy even among pregnant women and those of reproductive age. 10 Our data on the NVP-based HAART regimen support the WHO guidance of using EFV as first-line therapy.
Recommendations based on the recent data under review (2008 -2010) are as follows: 1. Promote 'know your status' and 'plan your pregnancies' in communities and in the health sector. Promoting 'know your status' should go beyond testing during the antenatal and immediate postpartum periods, and should also involve partners and all persons admitted to healthcare facilities. 2. Ensure that every health facility is able to screen for HIV infection and co-morbid conditions, to institute universal early initiation of the appropriate HAART regimen, and to recognise and treat respiratory infections and tuberculosis. 3. Consider incorporating the management of respiratory infections into the competencies of midwives and professional nurses.
Conclusion
HIV infection is the most important condition contributing to maternal deaths in SA. HIV-infected women are more likely to die of any underlying cause than HIV-negative women, with NPRIs being the most common. Respiratory infections are the most common underlying of cause of death. The new maternal death classification system facilitated understanding of the impact of HIV infection on maternal deaths and can be recommended to other countries. Improved maternal care with a special focus on HIV-positive pregnant women is a health priority in SA if any progress towards Millennium Development Goal 5 is to be made.
